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Periodical : Izv. AN SSSR. Otd. tekh. nauk 6, 53-56, Jun 1954 

Abstract ° : . Presents a hypothetical explanation of spread of crack in metal sub- 
jected to mechanical loads and located in a corrosive mediun. SGEEDH : 


One reference. 


Institution 
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Author : 
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Periodical 7 


Abstract 


oe 


Institution : 


‘Submitted: 


ee - Machine Study FD- 1456 


Pub. 41-10/17 
Rabotnov, Yu. N., Moscow | 
mal plastic deformations as @ problem of mechanics © 


Izv. AN SSSR. Otd. tekh. nauk 7, 97-104 -\qyr- 

For the purpose of clarifying questions linked: with the external aspect 
of the occurrence of plastic deformation in metals. at normal temperature 
(temperature at which life of organisms is possible) and at relatively 
small speeds of deformation such as are realizable on ordinary machines 
for static tests, discusses laws of the theory of plasticity and their 
reliability as indicated ‘by: experimental sista sake Graphs. Seven ref- 
erences. : 


August 2, 1954 
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Mechanics and mathematics faculty, Wauka i shisn' 2) no.1:13 Ja '54, 
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1, Chlien~-korrespondent Akademii nauk SSSR, 2, Dekan wekhaniko= 


matematicheskago fakul ‘tote Moskovskogo gosudarstvennogo uni- 
versiteta, . (Wechautes? 
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Card 1/1 Pub 4h - 6/16 | 
Author 7 ronal) V. I., Ivanova, G. M., Rabotnov, Yu. N., 
Moscow. _ a ee 
‘Title xy Creep and reiaxation of chromtun-nolybdenun Btget: 
Periodical : 3 Iev. AN SSSR, Otd. Tekh. Nauk 9s 102- 108, Nay 1955. 
Abstract ' + -Deseribes ‘experiments performed to determine the amount of | 


permanent deformation which takes place through creep, when 
a 30 KHMA steel is subjected to elastic deformation at 500° ¢ 
for a 100 hour period. Relaxation is discussed, and it-is . 
noted what effect creep, relaxation and deformation have on 
the tensile strength and the aging of steel, as well as on 
each other. Graphs and formutae. . Five se aig uaa, 3 USSR. 


Institution :. Institute of Mechanics, Academy . of Beienees’ USSR. 


’ Submitted : : March 31) 1955. 
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“AUTHOR: Rabotnov, Yu. NW. (Moscow) : 2h-5-3/25 
: - : - r? os : am fe js : 
* TITLE: On some possible déscriptions of unsteady creep with an 
ce application to the study of creep of rotors. =| ae os 
(O nekotorykh vozmozhnostyakh opisaniya neustanovivsheysy& 
polzuchesti Ss prilozheniyem k issledovaniyu polzuchesti 
rotorov). . eg da Pao re 
- pERIODICAL: "Izvestiya Akademii Na khnicheskikh Neuk" 
(Bulletin of the Ac. Sc., i Section),  — 
. 19573 No.5, pp. 30 = 41 (U.S5.S.B.). : 
~ apspract: It is assumed that there exists a functional relation — 
between tension, plastic aeformation, speed of plastic — 
deformation and temperature, for creep metals in ao: 


uniaxial tensile state. This may be written in the form: 2 


o@, Ds 0. t~) = 0 

For the treatment of experimental data the following ~ 

relation is recommended: . Se 
(1.1) 


a. x exp('gt 


RE Y, T 


On gome possible descriptions of unsteady creep with an 
application to the study of creep of rotons, (Conte) . 


here p is the absolute magnitude of plastic eformation 
(cf. refs. 2 - 4). The constants. K, @ and A depend on 
temperature. The table on p.31 gives experimental values 
of these parameters for a number of materials and ie 
temperatures. Eq. (1.1) may be put into another form vy 

the substitutions: : 


1+ 
o 77H, pe ® _x(2\- 
ee ere eee ie 


oo = expo | (1.2) 
The region of small tensions is excluded and eq. (1.2) spplies . 
only when - p p 1. The equation is applied to the case - 
of creep under constant ‘load, 8° that 


~ 


Oo .= 
so that 


m ae 
. ee E exp | (2 = a ro (1.3) 
For € = &, = constant, i-¢- jn the case of relaxation = : 
ee 

o = & = x (,) + 7 exp | G4) 
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On some possible descriptions of unsteady creep with an 


application to the study of creep of rotors. Cont.) - 

Tf relaxation takes place after instantaneous extension in 
the elastic region, the formula (1.4) can be gimplified 
and takes the form Peco 

g = 0, - XK (% exp Gq) (1.5) 


Two problems are considered in the case of uniaxial - 


tensional state: - es he eran ee 
ted to:a spring in which relaxation = 


(a) Aspecimen connec pring 
does not take place. Here the relation. between tension 


and plastic deformation can be written in the (linear) form 
—_, d=. --¥P | 
(d.5 Y° *ere constants depending on the nature of the 


elastic connection and initial conditions).— Substituting - 
this into (1.2) and integrating: yee 


- -1[_.l+a: _ Ae 
He: o£ O07 XK: TY exp 20] (2.1) 
cara 3/7 (vo) The case when the load changes with time thus: 


= “+o! i ; ; 
C= So B65 sin 7 : | 
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(2.2) 


Hence p= © exp (o. mn 0,")| m 


where 
1 


(de te 
a," - te [X Cay: 5a 


In formula (2.2) periodic numbe 
part which continuously increas 


Tt follows that, under these conditions, 


she action of a load changing within the range oe 
takes place as if there was & constant tension 


o 1°) 


a. + on". o.- G5" must, of course, be large enough for. 


(1.1) to hold. It has a (5) that 


K = Ky, exp 7 it 


where k = Boltzmann's constant and AH is the activation 
energy which is constant for a given metal. Hence, . 


instead of (1.2) we have 
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2hn5 93/25 


On some possible descriptions 
application to the study of creep of rotors. (Cont. ) 
> pt = exp (o - B) (1.6) . 
(8 = "ce ? ie - 
essed in eq. (1.6) does. 


The theory of uniform creep, expr 
j jous secondary effects, €-&8- 


not take into account var ae 
inverse creeps is meant a partial restitution of. 
deformation af i ( 
relations establis 

general 3-dimension ( ‘very difficult. To begin © 
with it is assumed that the speed of creep 


30 that : f 
Pigs — 


ij 
The function f depends on plastic deformations ag well... 
68 -Gr,0 ©1718 also assumed that f depends on two oo) 
jnvatdants: the stress tensor and the tensor of speeds 
of plastic deformation e-&- wig Bu vee 


5, .* 6 O35 44 


the tensor) and 


(Hele. 


) (stars indicate deviator of 


Y, T 
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(He2) oe. 


On some poss 
application 
Bias aly “au 
Dee (¢ Pag Pag? . 
then from sere iia 
1. * _ 2 df ij 
O.. = z 3G, o5 


(9) 
Assuming f = £(6;; Pp)» 


Nv 
m 
l 
al 
rw) 
C4 


Pag" 4d 


0; 
bag’ ek 
puts 2 or =K p exp. z- | 
. 3 : au 
oe ; 
It follows that O; ‘ (4.3) 
Pag = $x po (exp 7) si % 2 
ie ae ni 
g = 0, - G43 2D. 7 Py Dzy then 2%. 
If! :01 >. 83°) 9 1 ab, 2 by Bo 0 and 
follows from (4.1) that Py © Pz. | 
, i one has . : 
card 6/7 instead of (423). Dx 7 | | | cat) 
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The Technic al 
Fortieth Anniverséry of the Greet Soci 
Revolution. (otdelentye mexhnicheskikh Neuk k 40-leb1yu 
Yelikoy Oktyebr' Skoy sotsialisticheskoy revolyutsii)- 

iye Tekhnicheskikh 


PERIODICAL: Izvestiy 
Na 


uk, 1957+ Noll, PP- 
;cien * the Ac.Sc. consisted 


ABSTRACT: 

at first of the following five groups: 

engineering physics; engineering chemistry i engineering 
pthermore » {t con rolled the 


Power Research 1 
Institute of Mined Fuels 

and tne Comnaissi gineering Terminology (Komissiya 

fe) TPekhnicheskoy Terni i j ifi 

j Sciences Division increased 


activity of the Technica 
n fifteen new Academicians and 
In the 


orated into this section: 


card 1/1 
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Institute of Mechanical Engineering (Institut Mashinovedeniya) i — 
Institute of Automation and Telemechanics (Institut ; 
Avtomatiki 1 Melemekhaniki) and 6 number of others. 
At present, the Division has twenty-nine Acedemicians and 
seventy-four Corresponding Members, it comprises eleven 
research institutes, seven independent Laboratories, 
one "section" and one committee and publishes four journals. 
Over 7000 people work in the establishments of the Division: 
of these 2800 are scientific personnel including twenty- 
three Academicians, fifty-seven Corresponding Members,” 
two hundred Doctors of Science end 352 Gandidates of Science. 
Only a few of the most important results obtained in the 
Scientific Establishments of the Technicel Sciences Division 
of the Ac.Sc. are dealt with here. : Ps, 
Metals. In the field of investigation of metallurgical » 
processes 4 theory of blest furnace smelting under pressure 
was evolved which permits justification of the prectical 
application of the method. New theoretical conceptions on 
' the processes of coke combustion in the hearth of blast 
ee ge furnaces enabled development of technological methods of 
Gard 2/11 {influencing the dimensions of the combustion zone and the 
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entire characteristic of the blast furnace process. Methods 
of granulation (pelletizing) of ore-coal mixtures were 
developed. Important theoretical investigations were 
carried out relating to the interection of metals and the 
kinetics of phase transformations; a number of new high 
strength and special alloys were developed. Much work 

has been carried out for the purpose of obtaining purer 
titanium and of studying the properties, the diagram of: 
state of titenium-based alloys and of the influence of 
alloying elements on the properties of titanium alloys, 
particularly the heat resistance. Work is in progress on 
developing new semi-conductor materials based on germanium 
silicon-chemical elements of the third group with elements 
of the fifth group, compounds of chalcopyrite. and others. 
Qil, Of the new high molecular compounds, most attention 
Ts paid to polypropylene; systematic study is being 
carried out at the Oil Research Institute (Institut Nefti), 
as a result of which crystalline polypropylene was 
obtained from which the first specimens of this new fibre 
have been produced. A process of high speed cracking was 

Gara 3/ i developed which enabled reduction of the production costs 
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‘by about 50% and of the specific first costs by 40 to 60%. 
A new synthesis was developed of high fatty alochols by 
direct oxidation of pereffin hydrocerbons omitting the 
stage of hydrating of liquid acids obtained by oxidation 
of paraffin. The obteined alcohols are used as a rew 
material for producing fine washing media (detergents), - 
which is of great importance from the point of view of  — 
gaving edible fats. — Great strides forward were also made 
in turbo-drilling; over 83% of the total drillings (in 
terms of the combined total of the drilling depths) is. 

at present effected by turbo-drilling. ; 
Solid Fuel. The Institute of Mined Fuel jointly with 

The Ministry of Ferrous Metallurgy (Ministerstvo Chernoy ne. 
Metallurgii) developed scientific principles of continuous» 
coking, a process which is about five times as intensive 
as current methods and enables obtaining high quality 
metallurgical coke from coal with bad coking properties. 
SO to 70% of the coal from the Donets, the Kuznets. 

and Karaganda deposits and up to 100% of the coal reserves 
of the Irkutsk, Minusinsk and the Bureinsk Basin consist © 


Gard 4/11 of such coal, A new process of centrifugal desulphuring 
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and de-ashing was developed which permits increasing 

appreciably the productivity of blast furnaces and to 
reduce the coke consumption; the resulting economy in 
the Donets Basin alone is about 600 million Roubles in 


capital costs. The Power Research Institute developed | 
a process of combined power-technological utilisation of 


solid fuels, i.e. coal, peat and shale, - 
Mining. Highly efficient variants were developed of 


underground working, breaking up of the ore by means of. 


deep explosive charges and using a new design of the 
bottom of the chamber which permits intensification of 
the removal of the broken-up ore. Compared to existing 
systems, this method enables speeding up the mining to 
double the conventional value and to increase the 
productivity of labour 2.5 to 3 fold, to reduce the 


silicosis danger, to improve the conditions of work and 
the safety. Investigations are in progress relating to 
the theory of beneficiation processes, i.e. flotation of 


coal and ores. 
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Power, One of the major complex problems in this field is 
the “evolving of scientific bases of the development of 
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power systems and integrating it into a single power 
system", A large number of establishments of the Ac .Sc. 
and of other institutes are working on this problem under - 
the general direction of the Power Institute imeni 
G. M. Krzhizhanovskiy (Energeticheskiy Institut im. 
G. M. Krzhizhanovskiy). Investigations in this field 
comprise a large number of problems: power generation 
generally, electric power generation, thermal power, 
hydraulic power. A unified power system of the European 
part of the Soviet Union is being put into effect in the © 
Sixth Five Year Plan period. At present research and 
development are directed towards the creation of a unified 
power system covering the entire territory of the Soviet 
Union. In this respect the Academy has carried out a 
large number of investigations, including determination | 
of the behaviour of super-long distance transmission lines 
of the order of 2000 km and longer operating with voltages 
of 400 kV and higher and powers of the order of two million 
kW. Creation of a unified power system of the Buropean 
part of the Soviet Union is likely to result in an annual 
Card 6/11 economy of 400 million Roubles and the additional cost 
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involved in constructing the necessary power transmission 


system will be recuperated in less 
result of further investigations, 


than ten yeers. 
the installed 


As a 
power of 


the system of hydraulic power stations along the Volga and 
the Kama Rivers will be increased by two million kW 


compared to the originally 


scheduled cap 


Mechanics. . The Institute of Mechanics 0 
number .of achievements. 


acities. 
f the Technical . 


The 


most important one in the field of the theory of elasticity 


wallei three-dimensioneal systems 3; 


this theory was 


developed 


as a result of analysis of accurate equations as well as 


. 


py evolving ° approximate engineering calculation methods. 
theory of limit 


As regards the theory of plasticity, 
equilibrium was 
elastic-plastic deformations"; 
number of concrete problems were solved. 
has been paid in recent years 
plastic flow of metals to shaping 


Card W/11 Experimental and theoretical investigations were carried 
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of creep calculation were evolved. . 


evolved and concrete pr 


movements. Much wor 


_ stability of. movement, 
j aft and the spin movement o 
chanics effective 

y state 


re so 
oil well operation, seepage r the foundations 
of hydraulic structures etc. : 
Mechanical Engineering In the Institute of Mechanical 
methods were evolved for jnvestigating the. 
stresses and strains and calculating the carrying capacity 
of large size structures as applicable to large hydraulic 


turbines and large hydraulic presses. These methods were 
+ utilised in designing new hydraulic turbines, including 
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the turbines of the Kuybyshev and the Bratska hydraulic 
power stations; to ensure reliable operation of large 
turbo-generators (100 000 kW and higher) oscillatory 
phenomena were investigated in the system rotor-stator 
under steady state and transient conditions. Analysis 
of the stress conditions of the individual elements of 
the structure has revealed the analogy laws for the case 
of fatigue fractures; this enabled design improvements 
resulting in an increase of the fatigue strength of the 
rotors. Friction and wear were investigated and a new 
material was developed for highly stressed engine bearings 
and also a new friction material for brakes. ; : 
‘Automation and telemechnics. New principles and methods 
were evolved of analogue computers and analogues have 
been built, the design of which is being improved 
- gontinuously. An "aggregate" unified system of automatic 
; lation is being developed which consists 
of a small number of standardised blocks and differing 
combinations of such blocks permits obtaining an extreme 
variety of apparatus and circuits ensuring the control 
Card 9/11 of complex automatic production processes. A system of 
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automatic regulation of compressor operated oil wells 

has been evolved which is successfully applied in 

production; in the Baku area about 95% of the entire 

quantity of compression operated wells are automated and — 

this enables increasing the oil extraction, economy of 

electric power and reduction of the operating personnel. 

topes and radiations. A radiometric 
guishing oil bearing rocks - 
obtained on the 


A radiographic 

area of contact betwe 

is of importance from the p 

Radio-active methods were also used fo 

solubility of various substances in stean. = 

‘In this brief article only some examples could be enumerated 

and they do not represent an exhaustive survey of the 

research progress. Numerous Academicians carry out their 

Cara 10/liresearch work directly in industrial undertakings. 
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i j the Ac.Sc. have played an important role . 
Bee a eeiepdcat of Soviet aviation, Many weed aise 
in this field are linked with the where fe) 

S. A. Chaplygin, L. 5. Leybenzon, N. Ye. Kochin, 
A. I, Nekrasov and numerous others. 


_ AVAILABLE: Library of Congress. 
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AUTHORS: Oding, I.A., and ‘Bulyakov, G. A. (Moscow), 24-1-1/26 
-  PETLia: Creep of austenitic steel. in the case of couplicated stress. 
states. (Polzuchest' austenitnoy stali pri slozhno— 9,2 
napryazhennoa sostoyanii). — ee oe 
PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, No.1, pp. 3-10 (USSR). : tee, 
j CT: Most of the theories of creep in the case of complex 
aie strese states are essentielly extensions of the theory of | 
plasticity, WN. M. Belyayev (Ref,1) and Yu, N, Rabotnov | 
(Ref,2) proposed using the theory of small elastic-plastic 
deformations, In the case of steady state creep the | <a 
analytical expression for the speed of creep, whicao 1s not 
linited to a single axis, can be expressed by the following © 


equation:. a 


v, 283 2 Plo, = 05) - Cog = oy) 23) CD) 


where _A and. n are constant coefficients and depend on 
“a = Ao” which are determined by means.of tensile creep 
tests, whilst the symbol. (123) denotes that the foruulae 
: for v and v-°:-are obtained by suitably changing the 
Card 1/6 indices in rotation, Similar relations are obtained by . 
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24—1-1/26 | 
Creep of uustenitic steel in the case of complicated stress states, — 


neans of the theory of creep which represents a further 
development of the theory of flowofIl'yushin, A.A, (Ref.3), 
Malinin, WN. N. (Ref.4) and also of the theories of. 
Soderberg, C.R. (Ref.5), Marin, J, (Ref.6) and. 
Odquist, F. (Ref, var On the basis of. a nuuber of Epo et ak 
experiments, Bailey, R.W. (Ref.8) recommends a different 
foruula for eateul atta: three-dimensional creep, whilst 
‘Johnson, A. BE. (Refs.9 and 10) recomsends another foruula. 
Eq.(1) contains only two constants. A and n,which can 
be determined fro. creep tests in tension, ‘The formula of 
Bailey contains a larger number of constants, which have 
to be deteriined fron creep tests at.a different stress 
stete, whilst the equations of Johnson are more cuabersone 
and lese convenient for practical calculations. Creep 
tests,carried out by Bailey aud Johnson (Refs.8-10),in 
tension and in torsion on: thin walled tubular specimens 
fundamentally confirm the here expressed views. However, 
the duration of these tests was only 150 hours which is 
not long enough. In this paper the results are described 
of long duration creep - tests under conplex stress. 
Card. 2/6 conditions at a teaperature of 600°C; The experinents 
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Cart ed . baie ees lies =] tte cee 
freep of austenitL tee no the CO ated stress 


were effected in a oF a 
work (Ref.11) in whic 32/20 tubes (as 
current industrial menufacture were subject to the effect 
of « constant tension and 4 constant torsion nonent, The 
specimens were made of austenitic steel] with the ik 
following coiposition: 0,09% C, 0.7695 Mu, 0.36% Si, | 
0,010% S, 0.018% F, 17.18% Cr, 10.68% Ni, 0.4% Di. .The . 
heat treatuent consisted of annealing for thirty minutes 
at 1100°C followed by cooling in air (austenisation), each’ 
specimen was subjected solely to é sinzle experiment with . 
a constant ratio of the tensile stresses, 0, to the. ooo: 
torsion stresses; t. The following 1 to ‘ao ratios: 
wer; chosen: T/o'= 0, 2.0, 1,0, 0.5, 0.5, 0.4,°0.5,'.03.: 
for each t to o ratio at least two specimens were 
tected, The duration of a‘single test depended on the 
magnitude of the applied stresses; in exch case the 
experinents were continued until the steady state second . 
section of the creep curve wes reached, Most experiments | 
Jasted 1500 to 2000 hours during which usually a constant. 
creep speed beceme esteblished, This duration is also 
adequate from the point ‘of view of overcoming the period — 
Card 4/6 0f nost intensive ageing. Sone experiments lasted less. — 
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2h-1-1/26 | 


Greep of sustenitic steel in the case of compliceses stress states. 


then 1000 hours, nanely, in the cage of stresses at ynich.a 
transition to the third stage of ereen obviously book Sees 
place, The fr sults are entered in Table 1 and prapied, in ae 
Figs.e-S. The sxperimentally Geternined values are 9-5." 
conpered with values calculated by neans of Bq.(1) in °° 
fable 2, p.9; on the average the experiuentally determined 
creep speeds are 2.5 to % times as hich as the values 
exlculated by means of Bg.(1),. ‘The authors of this paper. 
propose using for the sane purpose gqs.(6) and C2 )< Depo 
Mio authors arrived at the following conclusione: as ; 
1, The experimental results confirsz the epplicability of 
the creep theory which is based on the theory of plastic 
flow for describing the vrocess of steady state creep for 9. 
durations up to 2000 hours. aan 
2, The stress calculations for components opereting under 
cre3p conditions with a complex stress state can be 
effected. on the basis of creep test results in tension but 
jt is necessery to. improve the accuracy of the experinent— 
ally determined calculation coefficients for gach group of - 
materials under consideration, ne oat 
ee 3, A naterial which is under creep stress conditions in 
_» Card 4/6 tension and torsion generally couplies with the criterion 
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24-1-1/26 
_ Qreep of gustenitic steel in the case of complicated stress states. . 


of plastic flow of Hankey. However, she relation 


vw. = FCt). is not entirely fulfilled since the tension oe 
and torston curves are not identical in octahedric ' 
coordinates. 


4, In the case of low creep speeds, the most accurate 
ond theoretically the most justified is en exponential 
dependence between the speed of creep and the stress. . 
This relation is correct for all the investigated types - 
of stress states. The speed of steady state three- oe 
dimensional creep snould be calculated in accordance with 
Bq.(6), PeDe , f eee 
5. For the. tested austenitic steel IX18H9T, the power 
dependence petween, the creep speed and the stress for a 
temperature of 600°C approximates satisfactorily. the 
exponential denendence for a wide range of creep speeds 
(from 10 4oe/snr and higher) and, therefore, the exponential 
dependence can pe used for practical calculations since : 
6, Creep tests of the austenitic steel 1X18HOT in tension 
ond torsion did not confirm the assumption of coincidence 
of the directions of the main stresses and the main axes 
of the deformation speeds over long periods. In the 
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. 7 | 24=1-1/26 
-Creep of austenitic steel in the case of complicated stress states, 


’ case of non-uniaxial stress states, a redistribution of 
the main creep speeds is observed whereby the creep 
speeds in the main directions v and v are ss aria 
and the creep speed in the third main direction, V3s 
tends to become zero, 
7, Under conditions of long duration tests, the creep 
theory, which is based on the assuuption of- isotropic - 4 
behaviour of real commercial alloys, requires corrections |: 
which can be established by studying the: physical nature’ 
of creep in the case of complicated stress states. 
There are 2 tables, 8 figures and 12 references - 
6 Russian, 6 English. 


SUBMITTED: March 6, 1957. 


AVATLABLB: Library of Congress. 
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PHASE I 300K EXPLOITATION SOV/3416 
- Akademiya nauk SSSR. Institut mashinovedeniya . . 


Yoprosy prochnosti materialov 1 konstruktsiy (Problems of Strength of 
Materials and Structures) Moscow, 1959. 399 P- Errata slip inserted. 
3,200 copies printed. 


Resp. Ed.: D. N. Reshetov, Professor, Doctor of Technical Sciences; are 
Ed. of Publishing House: G. B. Gorshkov; Tech. Eds: S..T. Shikin. ..-* 


PURPOSE: ‘This book is intended for engineers and scientists concerned with 
the problems of the strength of materials and construction; 


COVERAGE: ‘The book contains 28 articles on the strength of materials in 
general and of machine construction in particular. This collection — 
was prepared under the direction of the Institute of Mechanical Engineering — 
of. the AS USSR in honor of Sergey Vladimirovich Serensen, one of the 
founders and directors of the national school of strength of materials, 
who recently completed 30 years of scientific activity. The preface gives 
a short sketch of his life and professional activities. The collection 
4s divided into two parts. The first part contains 13 articles on general 
problems of strength and the strength of machine construction materials. 
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Problems of Strength (Cont.) . — SOV/3416 


The second part contains 5 articles on dynamics and calculation of 
strength and si er atty There are references at the end of each article; 


; TABLE OF CONTENTS : 


Part I. GENERAL PROBLEMS OF STRENGTH AND TE STRENGTH OF MACHINE ODOR 
MATERIALS 


Rabotnov, oe N. Mechanism of Failure Caused by Creep 


Davidenkov, N. . Ne; and T. N. Chuchman. Problem of the Connection Between gar 
Cold Brittleness and. Twinning 8 
Popov, G. G. Testing the Strength of Steel by Preliminary Cyclic | aos 
Overstress Be 
Vaganov, R. D., and 0. I. Shishorina. Effect of eae eas Stresses 
Under ‘the Action of Varying Loads ; 


Pisarenko, G. S. Problem of the Strength of Brittle Materials. Produced 
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by the Methods of Powder Metallurgy . 


~ Zilova, T, K., and Ya. B. Fridman. ‘Delayed Decomposition 0 of Materials 
and the Effect of the Reserve ‘of Elastic Energy 


Nikolayev, G. A., and Ss. v. Rumyantsev. Effect of Welding Defects on 
the Mechanical Properties of Welds 


Shkol'nik, L. M. ~ Dependence of Endurance and Durability on the 
Characteristics of ptatte Strength 


Kcaunrenko, O.. Yu. Fatigue | Resistance of Cast Tron During Repeated 
Overloadings . 


Zakharaov, T. P. wate’ faa Continous Bee of Alisys for urbine : 
Bisdes under Conditions of Simultaneous Action of. avacts and Variable | 
Stresses cece ee 


Fridman, Ya. B., and Ye. M. Morozov. Mechanical properties of Bimetals : 
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Kudryavtsev, I. Ves ang L. M. Rozenman. Relieving Residual Stresses” 
During Axtal Loadings of Surface Riveted Bars ~ -- 158 


Kogayev, v. P., and TOA , Beksh. Construction of a anand Fatigue 
Diagram fa ARS 166 


PART. Il. DYNAMICS AND CALCULATION OF STRENGTH AND RIGIDITY © 


Kononenko, V. O- Natural Vibrations of a Nonlinear System with Periodically 


Variable Parameters 


Bolotin, V. V. Problem of the Stability of a Plate ina Compressible 
Gas Flow 194 


Dimenberg, F. M., and Gusarov, hos Deflecting Force in a Flexible - 
Ream Caused by the Forces of Imbalance 205 


Grobov; yA. pence: Methods of Studying Nonstationary Vibrations 
of Rotors Passing Through Critical Speed 219: 
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Kovalenko, A. D.. Analogy Between Problems of Slightly Bent and Non- 
uniformly Heated Circular Plates of Varying Thickness eA 

Ponomarev, S. D. Calculation of Symmetrically Loaded Stepped - 
Circular Plates by the Method of Initial Parameters — ; 

‘Sokolov, S. Ne Determination of Breaking Pressures in Spherical Con- . 
tainers Beg Boge tare iene Bey Pee ye de ge EY 
Malinin, N. N. Calewlation of Creep of Rotating Noruniformly Heated 

Discs of Varying Thickness ce 


Peshin, Yeugen. Practice of Calculating Parameters of Rotating Discs 
During Plastic-Elastic Deformation _ _ BE, 


Shneyderovich, R. M. Plastic-Elastic Deforming of a Beem of Circular. = 
Cross Section During the Simultaneous Action of Bending and Torsion 


Balashov, B. F. Fatigue of Compressor Blades 
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Leykin , A. S. Study of the Distribution of Stresses in Fir Tree Type 
Roots of Turbine Blades in Tension and Bending 


gtatatnbey, Ye. Vv... Study of the Distribution of Forces in Pir Tree 
Type Root Joints: one ey Binge 


Reshetov, D. N., and Z. Me Levina; Calculations on Contact Rigidity 
in Machine Construction, : 


Tomlenov, A. D. ‘One Characteristic of | a slip Line 
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TLE: , on the Strength of Disks in Creep 


PERIODICAL: | lzvestiye Akademii nauk SSSRe 074 


ABSTRACT: 


50¥/179-59-4-12/40 


Rabotnov, ‘us Nay Rabapov=ch » y. Pe (Moscow) 


aniye sekhnicheskikh nauke 


de 
Mekhanika i mashinostroyeniye, 19975 Nr 4, pp 93-100 (USSR) 


The results of the experinents fer the strength zest of disks: 


‘in creeping are put forward. The problem of strength of a 
surbine wheel disk suojected to creep conditions consists of 
2 tasks: 1) Determination of strains and deformation, and 
2) determination of the conditions causing the destruction. 
‘The investigations described fad primaz-ly the purpose 0 “Pe 
checking the correct determination of stresses and deformation - 
- by experiment. Second, : the conditions were checked under which. - 


the wheel disks are destroyed in creep. 


The usual calculation =. 


method is based on the assumption that the. maximum creep. 
strength of the material is equal to the maximua standard 
“stress calcuiated according to the gimplest aging theory ke? 


(Ref 1). It is shown here that this ca 
a satisfactory accuracy in the forecas 


cara 1/3 therefore may be used as 4 basis in 
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stress. It is shown that the properties of the material . 
influence the strength of wheel disks. The investigations were’ 
carried out with 4 different materials used in turbine Be 
construction; perlite steel R-3, austenite steel EI-405 and 
ET~572, and nickel alloy EI-437b. The experiments were made at. 
Tan #vergpeed tester of the TsNIITMASh (Central Scientific . 
“esearch Institute of Technology and Machinery). The 
computations were carried out on the "Strela-3" electron 
computer by means of the program developed at the Institut 

im. Baranova (Institute imeni Baranov) by A. V. Amel’ yanchik 
(Ref 4) for the €lasticity- and plasticity caloulation of 
disks. ~- The experimental results show that the strength of 


“disk depends on the creep strength and on the ability of the 


material of redistributing the stresses. The latter ability is 
characterized by the value m. The diagram of the influence of 

a central boring on the disk strength is shown in figure 6. 

It is shown that this influence does not only depend on the 
share of the boring on the disk surface, but also on m. The 
experiments showed that in the case of good material properties,’ 
the stresses are also redistributed in flat disks if there is 

a& creeping, i.e. that the principle of "equal strength" can be 
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On the Strength of Disks in Creep SOV/179~59-4-12/40 
ensured, to. a-certain extent, not by the shape of the disk 
but by the material. There are 6 figures, 1 table, and — 

8 references, 6 of which are Soviet. 
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Model di lustratine certain properties of plastic bod 
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(Cc) N. M. Belyayev's theory-- ‘ : 
; ; Ar a (65+) 
Co Ole + | 6 
‘ee 


w 


dt | (2.3), 


_ (Ref. 2: Izvestiya AN SSSR, OTN no- 1, 1943); (D) The theory of strain 
~ hardening based on the hypothesis of the equation of state-— eeu 
ee : (2.4) 


ee bles py os 7) 0. : 
where po = € = (6) - plastic deformation, ¢ -atresa Y (6) - 
instantaneous deformation; (BE) The theory of plastic inheritance due te 
Volterry. The comparison of these theories and their guitability for vari- 
ous applications is discussed,and the obtained results are studied for their 
verifications with the experimental date and the simplicity in various prac- 
tical calculations. The conditions are analyzed for. the steady-state creep 
introduced, in which the stresses are unknown and the strain rates are not 
constant. Relaxation as 4 phenomenon allied to creep is defined, and the 
equations for the steady-state creep and for relaxation are given, from 
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which the distinction between ‘the ingtantaneous plastic deformation and 
that due to creep is apparent. The experiments carried out at the Institat 
mekhaniki (Institute of Mechanics) AS USSR by G. M. Ivanova, (Ref. 13: Izv. 
AN SSSR, OTN, no. 4, 1959) are described in order to find the relationship 
between the influence of the temperature changes and creep deformation. | 
‘The mechanism of the failure's origin and the crack propagation leading to 
destruction of test specimens under creep is analyzed by summation ne thods 
for variable leading. The equations representing the creep for complex 
stresses are derived from the theory of elasticity and the notion of plastic 
potential is introduced. Recommendations are given for the scheme for cal- 
culating relaxation. Various experiments and research work are described 
for a number. of machine design problems, from which it follows that the 
nost simple methods of computation lead to sufficiently accurate results 
and provide the basis for stress determination. The author gives some com- 
putation methods for solving rotating disc problems on the basis of. the 
theory of strain-hardening, taking the stress-distribution into considera- 
tion, which is particularly important for analysis of non-steady states. 
“The stubility problems under conditions of creep are considered for bars 
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and sections of thin-walls,and several analytical approaches are considered 
for finding the criteria of stubility. There are 14 figures, 1 table and 
34 references: 27 Soviet-bloc and 7 non-Soviet~bloc, The 4 most recent 
references to English-language publications read as follows: G» Gerard, 

A Creep Buckling Hypothesis, J. Aeronaut Sci. 9, 23 (1956); Fs H; Turner,| 
K.e E. Blumquist, A Study of the Applicability of Rabotnov's Creep Parameter 
for Aluminum Alloy, J. Aeronout Sci, 12, 23, (1956); N. I, Hoff, Creep 
Buckling, Aeronaut Quart. 7 (1956); A. Es Johnson and N- E. Frost, Notes 
on the Fracture under Complex Stress Creep Condi tions for 0.5% Molybdenum 
Steel at 550. and a Commercially Pure Copper aft. 250 C, NPL, 2, 31 (1954)... > 


ASSOCIATION; Institut gidrodinamiki, Novosibirak, AN SSSR (Institute of 
Hydrodynamics, Novosibirsk, AS USSR) 


SUBMITTED: March 4, 1960 capt i 
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AUTHORS: | Rabotnov, Yu. N., Sokolov, B. P. . 3/032/60/036/03/054/064 
: ere fa sea, ee B010/B117 


 PITLE: A Device for Testing Materials in Complex State of Stress 


. 4 
PERIODICAL:  Zavodskaya laboratoriya, 1960, Vol es, Nr 3, pp 374-375 (USSR) 


TEXT: A simple, emall-size device (Fig) has been designed which permits the 
establishment of any state of stress in tubular sesples, and makes it possible 
to investigate the behavior of materials under the conditions of a state of 
stress in a plane. In the housing of the device described, there is an upper and 
-a lower piston as well as a casing. The thin-walled, tubular sample is attached 
to the upper part of the housing while the lower part of the sample is fixed 
‘either to the piston or to the cylinder. If the sample has been fixed to the 
piston, an exial elongation stress can be attained by means of a pressure fluid. 
(highly viscous liquids being recommended) and of the piston with ea step-by- 
step action. An additional axial compressive stress is attained by the attach- 
ment of the lower part of the sample to the casing, and by the pressure liquid. 
By applying pistons or casings with different diameters, different states of 
stress in a wide interval can be reached. Experiments performed with steel and 
‘plastica samples gave satisfactory results. There is 1 figure. 
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BITSADZE, A.V., red.; VEKUA, I.N., red.; KUDRYAVISEV, L.D., red.; 
MIGIRENKO, G.S., red.;RABOTKOV, Yu.N., red.; KHRISTIANOVICH, 
S.A., rede; ALEKSANDROVSKIY, B.M., red.; NAZARYANTS, T.M., 
red.; VYALYKH, A.M., tekhn. red.; LOKSHINA, 0.A., tekin. red. 


{Some problems in mathematics and mechanics] Nekotorye pro-| 
blemy matematiki i mekhaniki. Novosibirsk, Izd-vo “heiress 
otc-nie AN SSSR, 1961. 265 pe - (MERA 15:2 


1. Akademdya nauk SSSR. Sibirskoye otdeleniye. : 
| (Mathematics) (Mechanics) 
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NAMESTINIKOV, V.S. (Novosibirsk); RABOTNOV, Yu.N. (Novosibirsk) 
PMTF 


: 5 £ ep. . 
Hypothesis of the equation of state in the case of cre Pi IRA 14:8) 


no.3:101-102 S-O "él, . 
‘ (Equation of state) (Creep of materials) 
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AUTHORS ¢ Namestnikev, V.S. and Rabotnov, Yue’ (Novosibirsk) 
PTTL: . Hereditary theories of creep 
PERTONTCAL: Akademii nauk SSSR, Siberskove otdeleniye. 
> Zhurnal prikladnoy mekhaniki i tekhnicheskoy. fiziki. 

no.4, 1961, 148-150 
LEAT 3 This is a continuation of previous work (Rel.5: Vestn. 
MGU, 1948, No.10; Ref.9? PMTF, 1.960, No.4). A review is given of 
the stress-strain relations. in the form of integral equations ne he 
which are suitable for describing the creep properties of materials. J 
Experimental results for the creep of the Qe-i6T (v-16T) alloy 
subjected to constant and: step loading. at 200 and. 150°C, and the 
stress relaxation at 150°C are compared with the theoretical 
curves calculated from the equations of the. second of the present 
authors (Ref.5) and of N, Kh. Arutyunyan (Ref.3¢ "Some problems in 
the theory of creep". GTTI, 1951) and M. I. Rozovskiy (Ref.6: ZhTF, 
195i, weal, No.11). Although the general trend of the experimental 
results is reproduced by the theoretical. curves, the overall 
nmuimerical agreement is not good, There are & figures and 
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oO seferences: 5 Soviet-bloc and 4 hig ia hace ee Ve ee 
language references read as follows? Ref.4: Lee E.Hay ieee: stic 
etress analysis. Structural mechanics, Pergamon nee ee -. 
Ret. 7: Turner F.H., Blumquist K.E. A study of eee Bee 
Rabotiov's creep parameter for. aluminium allov; J.Aeron Raters 
1956, £2, 23. 


SUNMETTED: March 32, 1961 _ 
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Transactidns of the All-Union Congress (Cont. } : 


sov/6201 


gineering personnel who 


" PURPOSE: This book is intended for scientific and en 
lied mechanics, 


are interested in recent work in theoretical and app 


_ \s COVERAGE: The articles included in these transactions are arranged by 
: general pubject matter-under the following heads: general and applied me- 
 Chanics (5 papers), fluid mechanics (10 papers), and the mechanics of rigid 
bodies (8 papers). Besides the organizational personnel of the congress, 
onalities are mentioned, Six of the papers in the present colleation 
ces; the remaining 17 contain approximately 1400 references 
Czechoslovak, Rumanian, French, 


no pers 

have no referen 

in Russian, Ukrainian, English, German, 
Italian, and Dutch. ; 


TABLE OF CONTENTS: s 
SECTION I. GENERAL AND APPLIED MECHANICS 


* Artobolevskiy, I. I. Basic Problems of Modern Machine Dynamics . 5 7 : 
am Bogolyubov, N. N. y and Yu. A. Mitropol'skiy. . Analytic Methods of : 
the Theory of Nonlinear Oscillations Be os eee ee 25 be 
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PHASE I BOOK EXPLOITATION Sov/ 6201 
Veesoyuznyy s"yezd po teoreticheskoy { prikladnoy mekhanike. Ist, Moscow, 1960. 


Trudy Vsesoyuznogo s"yezda po teoreticheskoy i prikladnoy mekhanike, 
‘27 yanvarya -- 3 fevralya 1960 g. Obzornyye doklady (Transactions of the 
All-Union Congress on Theoretical and Applied Mechanics, ‘27 January to ; 
3 February 1960, Summary Reports). .: Moscow, Izd-vo AN SSSR, 1962. 
467 p. 3000 copies printed. No . ? 
- Sponsoring Agency: _Akademiya nauk SSSR. ° Natsional'nyy komitet SSSR po ih ee 
teoreticheskoy i prikladnoy mekhanike. oe 


Ry 


"Editorial Beard: L. 1. Sedov, Chairman; V.'V. Sokolovskiy, Deputy Chairman; 
G. S. Shapiro, Scientific Secretary; G. Yu. Dzhanelidze, S. V. Kalinin, : 
L, G, Loytsyanskiy, A. I. Lur'ye, G..K. Mikhaylov, G, I. Petrov, end; 
“+ viv. Rumyantsev; Resp, Ed,: L. 1. Sedov; Ed. of Publishing House: -_ 
- A, G, Chakhirev; Tech, Ed,; R, A, Zamarayeve. eee 


epee ery st 
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Transactions of the All-Union Congress (Cont. ) /SOV/6201 

- Kachanov, L. M.. On Some Variational Principles and Methods 

in the Theory of Plasticity a — 358 

‘Kupr adze, V. D. The Singular Integral pence Method in the . 2g 

Spatial Theory of Elasticity a . ae ae 874 
_ Qabotney, Par N. _ Creep as 384... 


Florin, V. A. Present State and Future Problems in the ee 
Mechanics of Soils 396. 


“Sherman, D. I. Two- and Three- Dimensional Problems in the ee: 
Static aneOry: of Elasticity ae , ; ~. 405 - 


| “AVAILABLE: Library of Congress 


"SUBJECT: Physics 
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BRONSKIY, A.P.; KLYUSHNIKOV, V.D.; MAZING, R.I.; RABOTNOY, Yu.N.; 
SHESTERIKOV, S.A. ’ is 


Dynamic strength of building materials at medium deformation 


rates. PMIF no.1:11&130 Ja-F 'é2. (MIRA 1524) 
(Deformations (Mechanics)) (Strength of materials) _— 
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s/030/62/000/001/005/011 
- B104/B102 


gunn: _Rabotnov, Yu Hey Aeadesicias 
 PITLE:  - Gold resistance of machines and constructions 


PERIODICAL: Akademiya nauk SSSR, Vestnik, no. ty 1962, 93 - 55 
TEXT: Cold brittleness occurs in low-alloy carbon steels at such tempera- 
“tures as exist in the northern regions of the Soviet Union. Austenite -_ 


steel. alloys do not get brittle. But for economic reasons it is impossible ine 
to use them. Small admixturee of nickel lower the characteristic tempera- ba 


ture below which cold brittleness occurs; the same 43 attained by harden- 
Vostochno-Si- 


ing or normalizing. 

pirskogo filiala Sibirskogo otd 

of Metallography of the East Siberian Branch of the 
of the Academy of Sciences U3SR) in Angarsk, method 
‘improving the cold resistance of machines and metal constructions. 
small group is working at.an independent laboratory in Yakutsk. A 
nauchno-tekhnicheskiy sovet po khladnostoykosti (Scientific and Technical 
Council for Cold Resistance) was established with scientists from Moscow, 
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Cold resistance of j.. 23, Sexes -~B104/B102. ei ge 


instituty (Design and Planning Institutes), sovnarkhozy, and enterprises 
of the heavy industry of Yakutsk, Noril'sk, Magadan, and other.towns.. 
Methods for improving the cold resistance, and the elaboration of new ; 
steel grades are planned. TOCT (GOST) standards should be modified or __ 
completed. Improving the cold resistance is regarded as important to na~. 
tional economy, ; 


Leningrad, Novosibirsk, Irkutsk, Kiyev, and chairmen of proyektnyye = Ye 
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§/179/62/000/002/001/0%2 
E191/E435 as . 


N. (Novosibirsk). 


AUTHOR: Rabotnov Yu, 
TITLE: The mechanics of solids and the trends. in its 
development : 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye We 

oa tekhnicheskikh nauk. Mekhanika. i mashinostroyeniye,. - 

-no.2, 2962, 3-10 tee, aa 

: ; ee 

PEXT: The traditional and modern relations between engineering _- 

. stress analysis, the theories lasticity and plasticity and ea 

- the mechanics ; ost general form are | 

‘discussed, including some con i “physics such as 
The author claims. no more than the f 
a) 


: dislocations. 

presentation ed observations stimulated by the current 

' j the mechanics of solids... the range of mechanical — 
thematical theories i 


gr 


‘Linear reiation. 
- petween the accurac 
card 1/ 


of. stress and strain. 
y of the m 
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rough approximations by which the local strength, criteria are. 
established is highly unsa Even elementary treatment ~ 
contains some formulations ©. ‘failure. The mechanical 
“model chosen assists in t i Lation of failure, for 
‘example the classical mode -¢ instability. The most 


important discovery in elastic theory. during the last ten years 


‘gag that of the loss of lag eroscopic" stability 4m shells... The =| 


gave excessive critical Loads compared with 
Equilibrium shapes exist, different from the 


initial, arated from it py a certain wotential barrier. 
“These shapes ca mulated ma i ; ‘with the help, 
of non-linear theory, i init to account. —— 
sccidental circums in i Ngnapping = | 
over". Another example of a 

failure is the theory of ideal plastic 


problem is t 
region develops. ; 
external loads b in ib the extension 


Y, T 
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of a notched bar. When the plastic region developing at the 
‘pottom of the notch extends over the entire cross-section, a — 
further increase in tension becomes impossible. - The theory of 
plasticity of strain hardening materials is also being developed. 
So far, reliable results have been obtained only for the case of 
- proportional loading, namely when the components of the stress . a 
tensor (or its deviator) grow proportionally with.a single: ee 
parameter, i.e. preserving constant ratios between the components. 
te new theories of plasticity, more realistic in 
alline materials have go tar only clarified the 
nature o - diffi jes; some of these are discussed and , 
reference is made , 1s earlier analysis of flexure in. 
an elasto-plastic body (Prikladnaya matematike i mekhanika ,.. ‘ 
coy, 23, nol, 1959). © These theories: have received much te 
attention recently. Many more problems are amenable to solution 
but very little knowledge has been gained on the criteria of 
failure under plastic conditions. .. Some attempts have been made 
to formulate the conditions of local failure, such as the tearing 
“strength, but this does not necessarily yield the full strength 
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_Yeserve, since some cracks can cease to propagate after reaching — 

certain dimensions. Some of the crack growth theories in. °» a 

Russian and non-Russian literature are discussed. - However, the. 
origin of cracks is not yet clarified or brought into agreement ae 

- with observed phenomena. — In this sense, the physical strength of || 
real plastic materials has not yet been explored. In the theory 
‘of creep, the large scatter between test results has made attempts 

of refinement fruitless.. “Moreover, for the main object in which 
work on creep analysis has been concentrated, the: rotating .- acy 
turbine disc, several theories give similar results. The only 
difference between theories: concerns the actual process and its 
time history and not the final results. The field of fatigue, 

-in spite of fairly reliable methods of engineering prediction, is — 
still outside theoretical mechanics. There are. 2 figures." ge 
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MEXT: A testing device based ‘on the loading of a lever is described. The 

. gize of the plastic specimens is 55 -.100 mm ‘length, 1 - 10 mm thickness. 
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The present state of the theory of creep rupture is analyzed with regard to — 
tertiary creep, and formulas. describing the creep behavior and giving the rup-. 
ture-test time of specimens under: tension are derived for each type of rupture. 
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by introducing @ parameter ( w) related to the structure of the ma 
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. prittlement (in initial state 0 = 0; the rupture occurs when w? 1). Intermediate 
(ductile-brittle) rupture, where is used asa determining parameter in the . 
creep function, is examined, and the dependence of strain on the degree of em- dos ‘. 
prittlement is established and used as & criterion of failure. The formulasde- 
rived are applied also to the examination of short-time (with duration of the order). 
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‘TOPIC TAGS: thin shell, reinforced concrete, nongiaesical: thin shell problens, ae 
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ABSTRACT: A symposium on nonclassica]. or ébleng: in the theory of thin shells was -. | 
held in Warsaw September 2-5, 1963. Instead of rvading individual reports, the ° 
main speaker in each of the five sections presented a review of all works submit Ee 
ted. ‘the section on thermoelasticity was presented by V. Novacki (Poland), on. 
cohesion and creep by Yu. N, Rabotnoy {SS5R), on plasticity by E. Onat (USA), on :- 
the state of reinforced concrete shells by kK. Johansen (Denmark), and on construc= | — 
tion problems by ¥, Levi (Italy). Though a strictly theoretical approach to the 
problems was attemoted, :the numerically predominant group of engineers made it 
necessary to divide the context into three sections of theoretical considerations .— 
and two dedicated to the actual problems arising in reinforced concrete structures. . 
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| Matters related to thermoelasticity may have been relegated to the realm of the 

| clessical theory but were included in the program, possibly because of the great | 

interest displayed in this subject by the Polish scientists. Exact equations of . 

| thermodynamics, dealing simltaneously with the thermal influences on deformations ae 
and with the influences :of elastic deformations on the temperature field were not 

z presented, Problems on: dynamics (related to fast and intensive heating) were well | = 

i pe 

| 

tf 
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exemplified in the work of Ch. Hsiu and P. Nagdi (USA), dealing with the distribu-. 
. tion'.of thermoelastic waves in a conical shell. Problems of linear cohesion _ aria 
occupied the section on cohesion and creep, Thcory of equilibrium in shells made °. cos 
of plastic materials has a tendency of passing into the realm of the classics and . fe 
is undergoing a gradual development. It was well illustrated in the work of J. 
Rykhlevski (Poland), dealing with the state of helicoidal shells. It was noted 
a that the theory of shells is based on some kinematic hypotheses on the one hand 
:!'  and’on the theory of plasticity and elasticity on the other. . The symposiun 


|! proved the present need for developing nonclassical tendencies in the mechanice. 

I | of solid state. The greatest efforts in this direction are being undertaken in ©. . 
the USA, which P sais a large delegation. The SSSR is also attacking the problen ~~ 
ront, and our publications on the theories of equilibrium and of. 


along a broad 
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TOPIC TAGS: creep, heat resistant alloy, material deformation. 


‘ABSTRACT: The article is a review of the experinental data availabié, indteaing* 
ithat produced by the author, on the problem of creep and creep failure in engineering 
‘alloys. Almost all the experimental material available is in the form of curves. “y 
ishowing deformation as a function of time at constant load. These curves have three | 
‘sections: an unstabilized creep section at the beginning, a stabilized creep section | {e 
“with constant rate, and an accelerated creep section which precedes failure. In the. 
‘development of a creep theory applicable to building technology a conventional eer 
:limit, the greatest stress for which the creep does not exceed a preset value, must - 
i ibe used. Since modern heat~resistant alloys may fail at deformations of less than. 2°. 
1%, this limit mst be low. Three types of creep, corresponding to the three port-— 
ions of the curves mentioned above, must be contended with. Creep varies in a comp=.. 

lex. manner with. vempera trae, J The two oe ways, of fee with unstabilized 
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‘ABSTRACT: . Variational principles are applied to the ‘theory of steady-state creep 
in shell structures. The given creep equations are written as 
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ABSTRACT: . Kinotics of the disintegration process of glass-reinforced plastics pased |. 
on resin No, 21 and on unsaturated polyester PN-3 (cold set) has been studied using 
transmitted light photography and absorption microroentgenography. The specimens 
(30-mm wide rectangular strips) were cut from a sheet (0.6 ma thick) prepared from @ 
single layer of fiber. ‘The first study method, eaploying photoapparatus “Zenit” 
with objective “Industar 22," was used to investigate the development of cracks in. 


the binder. The photographs were taken of specimens stretched at known load 
increments. X-ray diffraction study of the same specinen after removal of the load 


was conducted in the characteristic radiation of a copper anode at G--9 kv issuing 
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| from a BSV-2 tube, using domestic fine-grain x-ray film RT-5. 
{\ that, while increased load causes the appearance 
perpendicular to 


is hardly affected by str 
specimen, The specimens of the materials were ob 


(Leningrad). Orage art. hass 3 figures. 
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Ie Rhizobium capable of aitreges Guation in pure cui- 
tuses? 1, L..Rebetmova.” Micvobiolugy (U.S. Ok) 7 
No. 6, O74-82; Akio. Referat. Zhur. 19H, No. 7, 45. —- 
‘The results uf Verner and Kovalev (C. A. 30, 20209) were 
pot confirmed for KR. rudicicola. There was even a stall 
decrewse Of N. Under the same conditions the N bactetia 

| assimilated up to 4.5 mg. of N in 100 cc. of the mediuin. 
: W.R, Henn 
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‘an Wiel's investigations of eulfur-purple bacteria. 


reduced without evolution of ©. Donors of Hi are the 
sulfides, sulfites, S and thivsulfates as well as such org. 
substances as yeast cxts., lactate, pyrotertaric acid and 
malic acid. Not more than | quantuin-of red light’ is 
used for the photoreduction of cach mol, of CO) in 5 
bacteria. The purple pigment, a carotenoid, enables 
the bacteria to activate H. W. R. Hena 
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Effect of environment on AcOH f tafion. on 

Kalstnawa, > Mitrodielogy UE8S.4.) 13, 125-3400 - : ae 
* Buglish, ESS) (1044);- cf. ferusalimstsif. anid Mantetled, . ‘ } 
C.A, 37, Tiv—Must cultures of “rapid methal? = I) 
bacteria, somewhat diffcrent from B. curvum and 2% : : : 
schatzenbachi (W, Henneberg, lgu6), were used in a con- © 
tinuous fermentation app. spacial design. The culture 
was introduced into s generates contg. beechwood shavings 
og short sections of porcelain tubing impregnated with the . 
nutritive medium. After standing 1-2 days the app. is fed 
the substrate continvoudy, under acration, at 28-0. 
Usually the bacteria spread raphlly on the shavings and . 
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acidification of alc. begins in 3-4 days. Ot porcelain the 
after 4) days.» The substrate contained 

° K, HPO, 0.1 g- each, (NE) HPO, 0.2 

53 east 10720 i ce., and tap 
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"am maaltose the Sugar content was 0.3- 
in aeration inkibits bectcrial activity 
the becteria are swept off the shav- 
® ap, tio wot auhere to the porcelain - 
under ang D donzk trate is addled at the rate 


tf 60-70 cc. pes 96 tats. corresponds to 41. inan induste 
=p) the optimal concn. of ale. is 5% anil that of AcOH 
is 6%. Addn. off sucrose greatly increases hacterial activ- © 
ity. The bacteria utilize 4-20 mg. suctuse te produce fg. ° 
ACOH, which corresponds tu 7-8 kg. of ACOH under in-. 
dustrial conditions. Must bas no advaatages over glucone 
when NH, salts are: procnt. Abrupt changes in the 
concn. of must do tot affect activity. The bacteria in 
: the generator diseac, into K and S forms, but these do not 
So ee nee inten Ahow any essential differences in acid aagkaa' 
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